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COMPLETE 5PBOHCATION 

Improvements in and relating to Bonded MoJecda* Sieves 

York, United States of AmS TSrSrS^ ? pwde» mth e binder in SDca I 
org ttfcad under ^ k^fS &n?S S£SJ?l£$ ^ d °* QOt -*» *e 
5 York, United Swo of AmeriL E^i: £ J&E*** capaoty «f the zwlite by bloduu* 

10 to be particularly SS£d ! to SftalLSS^ P^cuJady wfaffg 

by the following statement;— a ^J^^f - ^ a cmum ™ of dusting- is 55 

^ invention relates to adsorbents of the SSLTS?^ 

fflotoadar «evc type and more 2^ J* ^^^f'^f^^ chy to 97 

bonded zeolitic molecular siewx nf kmf ¥5? °*z£ok1z adsorbent noli make spheroidal 

XS described in oi? rScuT^j^^ ^ Sf^' ^.S**,!* 95 a«=P^£X 

a patent of addition. ' ^ ^ 15 ™? S'S 0 *^ ^ arm ^? adwrbtive 

The zeolitic molecular sieves « 9m ™i A , jtRt^ », B»lficular aicv<? other than by 
„„ syndetic SS SSS PfZJ ^ » 

20 having a three cWrudonal crS^s^SS f 13 ^ composition, 

with the general formula « ^ P 1 ^ 52 ™*, the spherical peileis of day- 6 5 

M^OTAlA-'XSiOBrtH^ 3^^°^ acw, d*7, molecular sie4 

<toensioM offering Very high, eurSice arSftr SSffi * *** 

entrance through the or or^in*HrSf ^ dSreoioas across a trough 

channel, mtoT^r^^SS ffiSeSSSS^ 6 ^ 
moJEecuIes are exdtxded. In this tnrZ* r^Z i£^_f treatment to the material being mixed. 
35 cute siwa differ ^rfiTJSSfS: ^tf^/ tb, Wr^wWS 

A <md X described in SpeS^onTN^ SS*W jJW% 52? ^ f** bleod ^ 85 
777,232 end 777^33. ^ M Nw - ^SH" 1 w agma-falade misex. 

As cxphdacd in application Ho 20l46ttfi £-£A °C *«« «ddcd and 
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tioaal jnisinK time crude spheroidal pellets of an inch to £inch hi diameter. After tumbling 

wure roxmcd%wchtn \ inch aumeter. These for ano*er£ hm* e ^Jf^S 

pellets were air dried at 90*C. fox two hours and decreased to about 14 r.pjaa. and the hatch 

rh^ fired in a rotmy kiln for IS minutes at dried up in. a blast of a*. They ^ removed 

5 650'C The pellets -srtift Subjected to the j« fiom the dnrm and arc d^ed at 90 C for 60 

attrition, test and wflbted a 23% to-. 2 hours. The pellets were suV^quemly fixed 

Spheroidal pellets can also he formed xa a for 16 minntea in a rotary kiln at a hearth 

miilJer^rnrxer by adding water to the Head temperature of 650 C and an air purge of 12 

rfrhrr hefore or after it is placed irk the mixtr. cubic feet per hour per pound of product 

10 The batch is then mulled for about an hour- per hour. . ■, ^ ^ ^ 

Ac this point mulling stops and while -the In. the followmg tables, severd tests were 

mixing goes or* the batch is dried up by employed to show the properties of the 

adding more blend or directing a flow of air spheroidal clay-bonded molecular sieves. They 

on the batch. Another hour of mixing will are described m detail below. 

15 produce pellets. Air >t Attrition Test- . 70 

A blend containing $1 pounds of sodium The apparatus used for th» test » an 

zeolite A (21 wt— % HiO, dry basis) and 12 inverted conical flask with a hole in the bottom, 

oounds attapnlgite (particle size 0.077 microns] fitted with a screen. The pellets are placed in 

preparedw a powder blender by miring the flask and air blown through. Thd pejets 

20 for 30 wrnurcs. Thirty pounds of this blend strike each other and the side of the flask xA 75 

were charged into a muller-rmxer with 93 this blast of air and dust passes through the 

pounds of water. After 95 minutes of mixing, screen. Thirty grams of pellets arc subjected 

spheres averaging k inch diameter were to the air blast for 30 minutes. The screen 

formed The Iffler wheel was braked to used varied with the size of the pellet being 

25 prevent rotation. An tmmeaanied amount of tested. The let Attrition lades, used to provide 80 

the remaining dry blend was added to the mix a comparative evaluation value in this test 

during added mixing and the size of the sphere method, is the percent of material larger than 

was reduced to about $ inch diameter, The 10 mesh at the end of the test when pellets of 

peUets were air dried at 90°C for two hours, 032 cm* size are evaluated. In. the case of 

30 fired at 650 C C for 16 minutes in a rotary kiln, pellets of smaller starting size, the criterion is » 

and subjected to the jet attrition test. The loss thepcrcent of material larger than 14 mesh, 

was about 3.2 per cent. BaB MM Hardhets Test*. . 

Spheroidal pellets can be made by mulling The apparatus used in th» test consists of z 

blended powders of molecular sieve add jar with a steel liner. Inside the jar are placed 

35 attapulgus clay in a moller-mixer and charging seven steel balls, $ inch In diameter. The pellets 90 

the wet mis. into a Tumbling drum. Sufficient arc placed in the jar, tumbled for 15 minutes, 

water is added in the muDer^mising step to screened, and the per cent survival measured, 

make the batch plastic. The batch is then The Ball Mfll Index is calculated in the same 



manner as the Jet Attrition Index. 
Wet Attrition Test' 
In this test, 100 cc. (unsetrled) zcohtc pellets 



95 



screened to remove agglomerates and the wet 
40 tfil* placed in the drum. The drum is then 
rotated at a speed that will bring the water to 
the surface of these finite p 
is subsequently reduced 

tumbling mass dried slightly — <j — - * - ■ / — -- — - r - - . , 

45 Spheroidal pellets arc then, formed by tumbling, on a vertical pulsating mechanism having a 1W 
forty-five pounds of sodium zeolite A and vertical stroke of 1$ inches and a frequency of 
91. pounds of attapulgus <% were blended in 330 cycles per minute. Pulsation goes on for 
a dry powder blender. The Wended powders 450,000 cycles. The jar k removed end the 
were transferred to a muUer-niixer and 8000 cc, dust k washed from the p^Uets ustngtachloro- 



50 water added. After mulling for about 20 
minutes, 3£ pounds of the wet batch were 
transferred to the inclined drum. These wet 
particles were tumbled in the drum containing 
Email flights at about 30 r.p.m, fox 20 rnhmtes. 

55 The material compacted and formed balls 4s ^ tesr - 



Bindcr and Pellet Shape 



ethylene and filtered with a screen U.S. sieve 105 
size 100 mesh. Tridataoethylene is then 
evaporated and the per cent loss calculated. 
The West Attrition Index is the percent of 
' smaller than 100 mesh at the end of 
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KaoHn —032 cm. Cylinder 
Kaolin — 0.16 cm. cylinder 
AttapulgSte — 0.32 cm. sphere 
Attapulghe— 0.16 cm. sphere 
Kaolin —0,32 CflPU sphere 



Table I 

jnded Smotm Zeoute A Pellets 
Jet Attrition Ball Mill Wet Attrition 
Index Index Index 


7&A 


47.1 


10.0 


52.2 


29.8 


5.4 


06.0 


39.9 


4.7 


es.3 


283 


1.4 


0 


5.9 
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Th«c data enow that wMc taudin-bcjdcd made by «™ pj^ arritte £*: 

zeolites in cylindrical pellet shape arc feirly pulgite-boad«l pto woe p ££^f a J* 

resfetant to attrition, ihVsphcteTmade using MuUcr^uxer. The ^ Sf^ftSfeSS 

SaScdte are markedly superior. It should spherical pellets show that luwlm is inferior 

5 !?S5aS ?i£lffi5ffid pellets «ere asTbondtog agent for pellets of this shape- 10 



Tablb u 

Strength of Ciay-Bondsd Caloom A and Sodium X Pffl^aTS 

Jet Attrition Ball Mill Wet Attntiort 
Binder and PeUct Shape Index Index Mde * 



C<£dum Zeolite A 

Kaolin —0.32 era, cylinder 

Attapnlgite — 0.32 cm. sphere 

Sodium Zeoltte X 

Kaolin. 032 cm. cylinder 

Anapalgitc 032 cm. sphere 



40.S 
92.2 

2.7 
69.5 



10,0 
12.4 



11.5 
9.8 



13.0 

16.5 
10.0 



These data show that the relative merits of 
ampuJgite^onding and lacdin-bemding ate 
unchanged by changes in the zeolite being 

15 bonded, A3 was shown in application No. 
20146/56, the parent ease, bonding with 
clays does not affect the adsorptivc capacity of 
the molecular sieves* For example, if 20% 
of the bonded product is noa-adsorptive 

20 binder, the adsorpdvc capacity of the bonded 
product should be 80% of that of an equal 
weight of unbonded zeolite. This was shown 
to be generally true in die patent case; tha 
data in Table III demonstrate? that it is also 

25 true when sttapulptc is used as binder. 
Table III 

EQUTtlBimiM. ADSQ&fTTON DATA *OR UN- 
BONDED ZEOLITES AND ZEOLITES BONDED WITH 

20% AfTApoXGiTS Clay 
30 Zeolits Wi* % CO* Adsvrhed at 250 mm> 
Hg, and 25 fl C. 
Bonded Unbonded 



terized ia that the clay fe attapolgite. 

2 An agglomerate according to claim I 40 
which is formed mm substantially spherical 
shape 

3. Aa agglomerate according to claims 1 or 2 
in which the cky comprise* between 1% and 
40% by weight of the agglomerate. 45 

4. An agglomerative according to claims 1, 
2, or 3 in Which, the molecular sieve is a natural 



Sodium A 14.5 17.4 

Calcium A 17.5 22.2 
35 Sodium X 18.4 _ 22.0 

WHAT WB CLAIM IS :— 
1. An agglomerate comprising a zeohUc 
molecular sieve and a day binder chan*- 



5. A process for producing the agglomerate 

of claims 1, 2, 3, or 4 comprising blending 50 
together water, a zeoEtic molecular Sieve, and 
ampulgus clay; compacting the blended 
material into pellets having a substantially 
spherical shapcj drying the spherical pellets, 
and baking tfapm at a temperature above 55 
400°C, but below rhe temperature at which the 
structure of the molecular sieve is destroyed. 

6. The process of claim 5 in which the baking 
temperature is from 425*C, to 520X- 

7. The process for preparing aRBlomerates 60 
an<1 products thereof described b 
herein. 

W. P. THOMPSON & CO., 
12 Church Street, Liverpool, 1, 
Chartered Patent Agents. 
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